Fluorescent-antibody reagents have been prepared and used to identify Corynebacterium diphtheriae in pure cultures and clinical specimens (2, 10). In addition to staining the diphtheria organism, the specific and control conjugates used in this procedure stained many strains of Staphylococcus aureus and streptococci encountered in clinical specimens. Attempts to improve specificity of the reagents for C. diphtheriae by sorption with cross-reacting organisms and by other means (1) were unrewarding.
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Chemical components of bacterial cell walls have been suggested as a basis for taxonomic classification (3) . The present report describes a study of the amino acid, carbohydrate, and lipid composition of cell walls and cells of C. diphtheriae and other bacteria which were stained by fluorescein-labeled antisera for the diphtheria bacillus. Also, the effect on staining that accompanied hydrolytic removal from the cells of various components is described.
MATERIALS AND METHODS
Strains of bacteria. Six representative strains of C. diphtheriae that were used to develop the original fluorescent-antibody test for this organism (10) were employed. Diphtheroids studied included strains of C. hofmannii, C. xerose, and C. ovis. Staphylococcal and streptococcal strains previously found to be stained with normal conjugates and with conjugated antisera for C. diphtheriae were employed. All strains were grown ovemight at 35 to 37 C in Difco Heart Infusion Broth (HIB) containing 0.05% dextrose.
Production offluorescein conjugates. Antisera to the 0 and K antigens of C. diphtheriae were produced in rabbits as previously described by Moody and Jones (10) . Globulins separated from the rabbit sera by the addition of (NH4)2SO to a final concentration of 1.56 M were labeled at 25 C with fluorescein isothiocyanate (8) .
Preparation o whole cells and cell walls. The cells were collected by centrifugation and were thoroughly washed. To obtain cell walls, bacteria were disrupted either by explosive decompression (5) or by ultrasonification. Walls were washed two times in 0.85% NaCl solution, collected by glycerol gradient centrifugation (6), washed two times in 0.85% NaCI solution to remove the glycerol, and then lyophilized.
Dinitrofluorobenzene (DNFB) labeling. Washed cells were suspended in a solution consisting of 2 volumes of 4% DNFB in ethyl alcohol and 1 volume of 8% NaHCO3 in water. After being held overnight at room temperature, the cells were thoroughly washed and then hydrolyzed at 105 C with 6 
RESULTS
Carbohydrates detected by TLC from H2SO4 hydrolysates of both whole cells and isolated cell walls are shown in Table 1 . Mannose, galactose, and arabinose were detected from all strains of C. diphtheriae and C. ulcerans tested. The C. hofmannii strain yielded arabinose and galactose. All three streptococcal groups tested showed a rhamnose spot under the conditions of hydrolysis employed, and galactose was obtained also for the group G streptococcus.
Lipid patterns varied to some degree from strain to strain within each type of C. diphtheriae. Gravis types had patterns similar to strains of C. ulcerans. C. hofmannii showed a pattern closely resembling some mitis strains of C. diphtheriae. No lipids were detected from the coccal strains by the TLC techniques employed.
Ninhydrin-reacting compounds released from whole cells and isolated cell walls of various species of bacteria by hydrolysis at 105 C for 2 hr with 6 N HCl are shown in Table 2 . Alanine and glutamic acid were demonstrated in all strains tested. In addition, diaminopimelic acid was found in all strains of diphtheria and diphtheroid organisms tested. Glycine was noticed in the staphylococcal chromatograms. Lysine was found in all groups of streptococci and also in staphylococcal preparations.
Close agreement was found between results from hydrolysates of whole cells and hydrolysates of cell walls as prepared in this study. Two exceptions were noted: glucosamine was found in the whole-cell hydrolysate and not in the hydrolysate from the isolated cell wall from one strain of C. diphtheriae, and was detected only in the cell wall hydrolysate from a second strain. Whole cells not thoroughly washed before hydrolysis The species distribution of cell wall components found in this study by use of TLC confirms results from other investigators, who used the more timeconsuming techniques of paper chromatography (3, 4 The wide variation in fluorescent staining of cells treated with DNFB may be due to variation from cell to cell in the number of amino acids that reacted with the DNFB. Although complete blockage of N-terminal amino acids is difficult to achieve without production of other effects such as denaturation or molecular rearrangement, complete blockage may demonstrate the true role of free amino groups in specific and crossreactions with fluorescent-antibody reagents.
